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Ann Pollard Rowe 


After Emery: Further Considerations of 
Fabric Classification and Terminology 


Since Irene Emery’s monumental work The Primary Struc- 
tures of Fabrics! was published by The Textile Museum in 
1966, it has been widely recognized as an extraordinarily 
lucid and comprehensive guide to the classification and 
terminology of fabric structures. It has been cited in nearly 
every bibliography on a textile subject since it appeared, 
both by authors who attempt to follow its precepts as well as 
by those who continue to use alternative systems. This recog- 
nition of the value of her work was gratifying to Emery, 
especially since she experienced some hostility from col- 
leagues of her own generation while the work was in prog- 
ress, presumably at least partly because they were unaware of 
the extreme care with which the classification was being 
constructed, 

It would indeed be difficult to understate Emery’s accom- 
plishment. In place of a morass of vaguely and arbitrarily 
defined terms and jargon, we now have available a group of 
precisely defined terms based on a logically organized classi- 
fication system. All “primary” structures are covered, includ: 
ing a number that had never had any consistent terminology 
before. For all these, Emery suggests terms descriptive of the 
structure. Because the terms are descriptive and based on a 
logical classification system, the vocabulary can also be used 
to describe many structures not specifically mentioned. 
Emery herself hoped that her work would be applied and 
expanded in this way, and that it would form a basis for 
further research. 

Indeed, such research has been done in several areas. 
Many of those who have worked on obscure or complex 
structures naturally turned to Emery for guidance, both to her 
book and to her personally. Some of these structures have 
come to be described in ways that extend Emery’s ideas and 
terms beyond what actually appears in the book. Much of this 
recent thinking has been published, but not always in a con- 
text that is obviously useful to all who might benefit, nor has 
a detailed comparison and critique of the concepts in 
Primary Structures of Fabrics so far been provided. 

It therefore seems timely to summarize in these pages a 
few major areas in which recent work has been done and to 
point out the relationship of the terms used to Emery’s 
classification. To the extent that these ideas have actually 
been discussed with Emery, this is noted. However, since 
Emery died in 1981, we have no way of knowing which of 
these ideas she might actually have endorsed, had she read 
this article. 

The ideas covered here originated in part from my own 
work on Warp-Patterned Weaves of the Andes (The Textile 
Museum, 1977, out of print), and in part from other scholars, 
as credited. However, in each case the usage recommended 
has also been adopted by at least a few other textile special- 
ists working with related material, so the point of view is not 
entirely idiosyncratic. However, since textile scholars are a 


notably independent-minded lot, we have still not reached 
the point where any single classification system or termi- 
nology for textiles will satisfy everyone. Nevertheless, it is 
hoped that elucidating these ideas will prove helpful to 
others dealing with the textile structures in question. 


Interlinking 


One of the key ideas responsible for the utility of Emery’s 
work is the distinction she makes between structure and 
technique, since a number of different methods can fre- 
quently produce identical structures, and any single tech- 
nique can of course usually produce a variety of different 
structures. Although Emery’s classification goes farther than 
any previous attempt in its description of structure alone, a 
few ambiguities remain that are not addressed. These 
ambiguities in no way invalidate the classification, however, 
since it is still far superior to anything else available.? 

The distinction between structure and technique is partic- 
ularly important in dealing with fabrics made with one set of 
elements, since the number of different techniques is large 
and diverse and most are capable of producing more than 
one structure. However, the term one set of elements itself 
implies technique to a degree, since the structures involved 
can also be obtained by using a single element (in the case 
of linking versus interlinking) or, discounting selvedge rela- 
tionships, by using two sets of elements (in the case of inter- 
lacing and twining). Although interlacing and twining are 
both technically neutral words usable for describing frag- 
ments whose technique is unknown, the choice between the 
terms linking (Emery, 30) and interlinking (Emery, 60-62) 
is not clear. Probably the best solution is simply to point 
out that the technique is unknown in those cases where 
ambiguity exists.> In descriptions of archaeological pieces, 
evidence for the technique should accompany identification 
of the structure.* The same precautions should be taken for 
identification of cross-knit looping (Emery, 32) versus 
crossed knitting (Emery, 42), in instances where the actual 
technique is historically unknown.° 

Emery’s coining of the term interlinking has been ex- 
tremely beneficial, since no English term previously existed 
for this structure, probably because it has not been com- 
monly produced in English-speaking countries. The term's 
utility has been recognized by a number of scholars, includ- 
ing Peter Collingwood, Noémi Speiser, and Mary Frame.° 

However, Emery’s use of the term plaiting (in parentheses 
in the heading on p. 60), suggesting that it should be 
considered as synonymous with interlinking, has caused 
more problems than it has solved. Although, as Emery points 
out, plaiting is not defined consistently in the literature, it is 
in fact applied to interlacing, rather than to interlinking, in 
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the great majority of English sources, whether the structure 
of interlacing is actually mentioned or not. Plaiting is 
frequently used with reference to matting and basketry,’ as 
well as to bobbin lace.§ 

In those cases cited by Emery where plaiting is applied to 
interlinking, the word is generally modified in some way, 
obviously with the idea of differentiating it from the more 
usual interlaced structure. The pioneer scholar of Peruvian 
textiles, Lila O’Neale, devised the term twine-plaiting (which 
she also used for oblique twining)? and the Dutch scholar 
Elizabeth Siewertsz van Reesma was responsible for the term 
Egyptian plaiting (a translation of the Dutch Egyptisch 
Viechtwerk), although she also used the expression “plaiting 
with stretched threads.”!° The word plaiting is also used in 
reference to interlinking in descriptions of what otherwise is 
called sprang by the Danish scholar Margrethe Hald, who 
says, for example, in her earlier writings, that sprang is “a 
plaiting technique” or that it “is usually plaited on a frame.”""! 
In these instances, the word seems meant only to imply the 
absence of a loom, rather than any specific structure. 

Thus, it is something of a strain on the traditional meaning 
of the word to suggest, as Emery does, that plaiting by itself 
be associated primarily with interlinking. In fact, it is not 
really necessary to use it in this way since, thanks to Emery, 
we can now use interlinking (or interlacing) instead. She 
herself did not insist that plaiting be used for interlinking, 
and obviously preferred interlinking, for its greater preci- 
sion.'? Similarly, she did not consider it necessary to use the 
term braiding as synonymous with oblique interlacing. Again, 
the latter term is descriptively clearer and more precise, as 
well as easily applicable to all sizes and shapes of pieces. In 
addition, common English usage would describe Andean 
slings or some of the complex Japanese kumihimo cords as 
braiding, but most of them are not oblique interlacing 
in structure. 

If we decide not to use the terms plaitingand braiding ina 
structural sense corresponding to a precise part of Emery’s 
classification, it is still worth asking whether there is some 
way to define them technically that would be useful. Emery, 
after reviewing the welter of previously existing definitions, 
most of which are badly or confusingly stated, provides a 
refreshing summation. Commenting on definitions of both 
words, she says “braiding is less apt to be used as a general 
designation of interworking without the use of implements, 
and is more consistently associated with one-set-of-element 
constructions.” It is also “more often specifically associated 
with narrow fabrics than plaiting is” (68). 

With plaiting, the question arises as to whether to use it 
only as a general designation for “interworking without the 
use of implements,” or to use it in the more specific sense of 
interlacing without a loom, since it has certainly been used 
in this sense as well. It might indeed be useful to have such 


aterm that could be contrasted to the technique of weaving. 
However, because a loom is not used, the number of sets of 
elements and their direction is more variable than in weav- 
ing, and such a concept of plaiting does not therefore fit into 
Emery’s classification. Although some definitions of plaiting 
specify that the elements are not differentiated,'> there are 
examples of non-loom interlacing, such as certain types of 
baskets, that do have differing sets of elements. Neither of 
these points should affect the general utility of the term. 
Nevertheless, plaiting has been so often vaguely employed 
that any use of the term should include a definition. 

Braiding, on the other hand, does seem to have an associ- 
ation with one-set-of-element structures, presumably because 
the term usually refers to comparatively narrow fabrics. 
Although oblique interlacing is certainly the most common 
structure produced in braiding, other structures are some- 
times included, such as the three-dimensional or solid 
structures for which there is no satisfactory structural term, 
and, occasionally, oblique twining or interlinking. Noémi 
Speiser, in her exhaustive and ground-breaking work, The 
Manual of Braiding, uses braiding in this sense, that is, as 
the process or technique of producing narrow fabrics with 
one set of elements in any of the structures just listed.’° She 
also uses the term braid for fabrics worked by this process 
and not in the more general sense suggested by Emery (68). 
It seems reasonable to use braid and braiding in this parallel 
way, especially since words like tape (for a woven band), 
cord, and so forth, are available for more general use. The 
term braiding, defined in this way, does not fit Emery’s 
classification, since it does not include all fabrics made with 
one set of elements, but only those techniques that tend to 
produce narrow fabrics. It therefore excludes macramé 
(interknotting), bobbin lace, and sprang, although both 
bobbin lace and sprang produce related structures. However, 
most of the techniques used in braiding are practical only for 
narrow fabrics, so the term seems reasonable in this general 
technical sense. 

Owing to Peter Collingwood’s detailed work in The Tech- 
niques of Sprang,” the technique of producing interlinking 
and other structures with a set of elements stretched and 
fixed at both ends has become much more widely under- 
stood. Collingwood has used the Scandinavian word sprang 
as a name for this technique, a term previously adopted for 
the same purpose in German.'® When Emery wrote Primary 
Structures of Fabrics, she felt that the usage of this term in 
English was “variable or insufficiently defined” (69), but it is 
possible that Collingwood’s book can be considered influen- 
tial enough to have consolidated the use of sprang in English 
for the method alone, apart from the terminology for struc- 
ture. It is particularly important to separate the terminology 
for the method from that for the structure, since oblique 
interlacing and oblique intertwining can also be produced 


with this technique. However, it is still advisable for anyone 
using the term in this manner to first establish the definition, 
for the Scandinavian fabrics so produced are invariably inter 
linked, and indeed the Scandinavian word is a noun, not 
a verb.!? 

At this time, use of the word sprang seems more precise 
than frame (as in frame-braiding, frame-plaiting, or even 
frame-interlinking), which is the sole alternative in English 
(see Emery, 69). The term frame seems particularly inade 
quate when the method is used with backstrap tension 
without any side bars, as is done, for instance, in Mexico and 
Guatemala.”° Also, the word frame by itself does not convey 
much about the technical process, and some of the Japanese 
equipment used for braiding could easily be construed as 
frames. Even Emery admitted that frame combines only 
cumbersomely with the more precise structural terms oblique 
interlacing and oblique twining. 

Mary Frame has discovered another technique, related to 
sprang, in which the set of elements is folded in half, forming 
loops that are then manipulated in ways related to the 
technique of braiding an unfolded set of elements by loop 
manipulation. The interworking of the threads is duplicated 
at both ends of the set of elements, as in sprang, but the fell, 
or working edge, is oblique rather than transverse, as in 
sprang. Frame therefore suggests a category of braiding 
techniques called “reciprocal braiding,” of which sprang and 
this method of folding the elements are subgroups.?! How 
ever, this technique is restricted to narrow fabrics, and sprang 
is NOt. 

Although, as noted, Collingwood’s use of the term inter 
linking follows Emery, and his use of sprang has helped to 
establish a more precise English usage of this term, his use of 
interlacing (unmodified by oblique) and of intertwining 
(instead of double oblique twining) is not in conformity 
with Emery. It would have been helpful had Collingwood 
included a paragraph defending the use of these terms, 
instead of giving the unwary reader the impression he was 
following Emery (35). Actually, a term such as interlaced 
sprang is justifiable if it is regarded in a technical sense as a 
type of sprang in which the word sprang would clarify the 
orientation of the elements. But interlacing by itself does not 
adequately describe the structure; the term oblique is neces 
sary to include in order to indicate that the relationship of 
the elements is different from that of warp-weft interlacing, 
which is classified as having two or more sets of elements, 
instead of only one. 

Emery’s term oblique twining (64), when used with pairs 
of twining elements enclosing straight ones (twining on only 
one diagonal at a time), is exactly analogous to oblique 
interlacing; that is, the relationship of each structure to the 
warp-weft equivalent is exact. Collingwood’s term intertwin 
ing is obviously devised as a parallel to interlinking and 


interlacing, and refers to the structure in which pairs of 
twined elements intersect each other in both directions. This 
term has also been adopted by Noémi Speiser?? and by Mary 
Frame.*s Twining on both diagonals is the more convenient 
result of the sprang process, although twining in one direc 

tion can be accomplished in various ways with free-hanging 
ends.* /ntertwining does c« ympare to interlacing structurally, 
in that the opposing elements do the same thing. However, 
intertwining might be more accurately modified by oblique, 
as is the case with interlacing, although, unlike interlacing, 
the warp-weft equivalent is exceedingly rare. 

Oblique intertwining also has the advantage of suggesting 
in a more concrete way than Emery’s double oblique twining 
exactly how the structure is “double,” since double can be 
used in a variety of ways, such as to indicate that the fabric is 
in two layers or that the twining threads enclose two threads 
(or two pairs) on the opposite diagonal instead of one, 
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variations that do in fact occur in oblique intertwined fabrics. 
Because of the ambiguities in the word double in this 
context, it is probably better to avoid it altogether. One could 
describe the Peruvian tassels that have two layers as “oblique 
intertwining in two interchanging layers” (Fig. 1).*° 

Both Frame and Speiser discussed the term intertwining 
with Emery, and she did not reject it, although she died 
without having definitely made up her mind about it. It is 
certainly possible that she would have eventually agreed 
with the foregoing arguments. 

It should perhaps also be noted that there are several 
variations of oblique intertwining. The one illustrated by 
Emery in Fig. 79 (64), where one twining pair encloses 
another pair, is based on analysis of a Han dynasty (or Late 
Eastern Chou) ribbon in the collection of the Cooper-Hewitt 
Museum of Design.° This variation seems to be relatively 
rare, and the only technique found by Speiser that produces 
it is ply-splitting.”” A second variation (Fig. 2), mentioned by 
Emery in the caption for Fig. 79, in which each twining pair 
encloses only one thread of the opposite pair, is somewhat 
more common, since it is possible to produce it with sprang 
as well as with free ends supported by a braiding table 
and bobbins.*8 

Emery’s construction of spiral interlinking (61, Figs. 68-69 ) 
was based on a Peruvian sling, where it is of course tubular 
(Figs. 3-4).2° That the Emery construction is presented flat 
is admittedly confusing, as is the fact that the ends are 
presented to the side instead of to the top or bottom. Mary 


Frame has pointed out (conversation with author, January 
1981) that since the structure is by nature tubular it would 
thus be more accurately described as tubular interlinking. It 
is because of the tubular construction that the elements 
spiral. The same effect occurs in tubular oblique interlacing, 
where the elements also spiral. Spiral has another drawback 
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Fig. 2. Diagrammatic construction of oblique intertwining when each twining pair encloses 
only one thread of the opposite pair 


as a term for this construction, since in interlinking, the 
course of individual elements also spirals. One could argue 
further that such a course is more precisely described as 
helical. A distinction between spiraland helical is maintained 
by Speiser, who was influenced by German usage, which is 
more strict than English in insisting that spiralis planar, while 


Fig. 3. Sling with cord in tubular interlinking (detail). Peru, south coast, Palpa Valley, Chiqueria 
probably late pre-Spanish period, alpaca yarns. The Textile Museum, Washington, D.C., 91.800 
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Fig. 4. Diagram of tubular interlinking as found in Peruvian slings such as the one in Fig. 3. Two 
sets of elements of contrasting color substitute for each other on the surface, and there is a core 
undemeath. Drawing by Suzanne Baizerman. From Cahlander, Sling Braiding of the Andes 

(note 13), Fig. 1-16 
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only a helix is three-dimensional. Although Emery did not 
feel compulsive about this distinction (staircases, for in- 
stance, are commonly described as “spiral”), this idea does 
have greater precision to recommend. it. Tubular inter- 
linking thus seems a better term for this structure.2° 

It is a great pity that Emery did not address the classifica- 
tion of three-dimensional one-set-of-elements structures. 
Some of these structures are tubular versions of otherwise 
flat structures, but many have elements passing back and 
forth across the diameter of the braid. At the time Emery was 
working on her book, literature on this large and complex 
subject was essentially nonexistent, and she did not have the 
time and resources to investigate it on her own. However, 
after devoting 12 years to it, Speiser has now accomplished 
this monumental task. Her Manual of Braiding is organized 
by technique, but she has conscientiously attempted to 
separate the language for technique from that for structure. 
Although we still do not have good structural terms for braids 
with elements passing back and forth across the diameter, 
Speiser has devised a method of diagramming them that 
makes the structure apparent.3! 


Plain-Weave-Derived Float Weaves 


Emery commented to me toward the end of her life that if 
there was one part of the main outline of her classification 
that she would be inclined to change in retrospect, it would 
be to put the plain-weave-derived float weaves before twill, 
instead of after. Her contribution to the classification of these 
weaves is substantial, since she was the first person to 
recognize the structural relationships among these common 
but often carelessly described float weaves and to propose 
descriptive terminology. At the time she was writing Primary 
Structures of Fabrics, no doubt the old idea that twill comes 
after plain weave? prevented her from making the further 
leap of reasoning that float weaves derived from plain weave 
are more basic than twill, more closely related to plain 
weave. Now it seems only too obvious that simple weaves 
derived from plain weave should be classified immediately 
after plain weave rather than after twill. 


Compound Weaves 


Compound weaves are necessarily an enormous subject and 
one that no published system of classification or terminology 
has adequately addressed. Considering the number and 
complexity of these weaves, the small amount of space 
devoted to them in Primary Structures of Fabrics cannot 
begin to cover the subject. Emery knew that her treatment of 
these structures was not definitive. Nevertheless, she gave 


the then-existing terminology careful thought and presented 
several innovative ideas on this topic. 

The first of these contributions was the concept of using 
the length and alignment of floats to describe weaves with 
supplementary (Emery, 141-142, 145-146) or complemen- 
tary (150-153) floating elements. Previously and in the 
vocabularies of the Centre International d’Etude des Textiles 
Anciens (CIETA) the name of a simple weave was generally 
used to describe such compound weaves.** Typically, the 
words plain weave (or tabby, which originally was a fabric 
name for watered silk in English) had been used to describe 
floats in alternate alignment. Emery objected to this usage on 
the grounds that plain weave should refer only to 1/1 inter 


‘lacing and consequently not to floats. The use of twill to 


describe floats in diagonal alignment is not objectionable on 
similar grounds. However, in either case one could argue that 
it is misleading to describe the alignment of floats in only 
one direction (warp or weft), as if it were a complete weave 
(with both warp and weft). Further, there are other align. 
ments of floats that are fairly common, for which no simple 
weave analogue exists. These include supplementary-weft 
floats in vertical alignment, supplementary-warp floats in 
horizontal alignment, and weaves with complementary sets 
of warp or weft with floats aligned in alternate pairs (or 
threes or fours),° as well as other weaves with comple. 
mentary sets mentioned in the following text. 

A second major contribution was the use of the term 
complementary to describe sets of elements that have the 
same direction and are co-equal in the fabric (Emery, 150). 
Such weaves had previously been described only as (warp- 
faced or weft-faced) compound (plain weave or twill),3° a 
terminology that obviously does not describe in which of 
many possible ways the weave might be compound (Emery, 
160-161), or take into account the fact that the weave might 
not be completely warp-faced or weft-faced (Emery, 151), 
although it usually is. 

A third fundamental contribution was to give a place in the 
classification to weaves with substituting sets, which Emery 
describes as two-faced weaves with complementary sets of 
elements (154), This type of compound weave had not been 
classified before and had never had any standard terminology. 

A fourth innovation was the use of the term integrated to 
describe structures in which two complete weaves are 
continuously interworked (Emery, 159). Previously, one of 
the weaves had generally been regarded as supplementary to 
the other,” but the manner in which they were combined 
was usually not specified. 

In spite of the fact that these principles made possible a 
much more precise and detailed terminology than had 
previously been available, no one has actually used the terms 
exactly as they are set forth in Primary Structures of Fabrics. 
They are unfortunately unwieldy, and still retain some 
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ambiguities. Also, many are illustrated by rare rather than 
common constructions. 

Emery classifies two types of weaves with complementary 
sets of elements: those that are structurally double-faced 
(150-153) and those that are two-faced (154 )—that is, those 
in which the two faces of the fabric are structurally identical 
versus those in which the two faces are different. Weaves with 
complementary sets of warp or weft are double-faced if the 
complementary sets have a similar but reciprocal order of 
interlacing, one on each face of the fabric. Each set is regular 
ly and continuously interworked, with floats of a specific 
length repeated throughout. The two sets usually differ in 
color and may or may not interchange faces as a method of 
producing designs. 

In the weaves Emery classifies as two-faced, on the other 
hand, the complementary sets do not float regularly or con 
tinuously, but only according to the color pattern desired. 
Generally, one set of elements interlaces at a time (often but 
not necessarily in plain weave), while the other set, of a 
contrasting color, floats on the opposite face over the entire 
pattern area. Thus, one face is generally composed entirely of 
long floats, while the other has the appearance of another 
weave, Often the woven face is in plain weave with actual 1/1 
interlacing (Fig. 5), but other weaves, either simple or 
compound, are also sometimes found. Unlike the double 
faced weaves, interchange of faces is essential to the coher- 
ence of the fabric. 

The basic principles involved in these two types of weaves 
with complementary sets of elements are thus radically dif 
ferent in ways that go beyond what the terms double-faced 
and two-faced imply. It would therefore seem preferable to 
find terms that more precisely define what causes the 
double-faced or two-faced effect. 

There are some additional problems with using double 
faced and two-faced as structural terms. There are in fact 
some two-faced weaves with complementary sets of ele 
ments, in which the complementary sets are regularly inter 
worked, as well as weaves with substituting sets that are 
double-faced. Although some of these exceptions were cited 
by Emery (and she chose to ignore them in her terminology), 
additional examples are also known that make it seem even 
more important to find some other way to distinguish these 
two basic classes of weaves. 

In weaves with complementary sets with regular reciprocal 
floats, if there is no interchange of faces, the yarns used for 
each set may differ enough so that the two faces look quite 
unlike although still being structurally identical. However, it 
is possible, as pointed out by Emery (152), for one of the two 
sets to have tapestry-like discontinuous-weft patterning, as is 
found, for instance, in certain Navajo rugs.** Emery also illus 
trates a weave in which both sets interlace the warp in 4/2 
twill, but instead of each set having the four-span floats 
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reciprocal on the two faces, all the four-span floats are on one 
face (161, Figs. 278-279). Such a weave is certainly two-faced. 
This rare construction is from a fragment found in the sacred 
cenote of Chichen Itza in the Yucatan in Mexico. 

Additional examples can be cited of two-faced weaves in 
which the complementary sets are regularly floated, and in 
which the sets also interchange faces to produce designs. 
Although Emery’s construction showing complementary 
wefts with five-span floats diagonally aligned on alternate 


warps is double-faced (153, Figs. 256-257), a two-faced 
version is actually more common in drawloom-woven 
textiles from the Near and Far East and is the weave usually 
meant by the CIETA term weft-faced compound twill 
(Figs. 6-9). In this structure, five-span floats occur only 
on the front, while the wefts on the back have an interlacing 
order of 3/1/1/1 (viewed from the back). These three-span 
floats are also diagonally aligned on alternate warps. This 
structure is easier to mount on a drawloom than the double- 
faced version, although some double-faced silks with 
five-span floats on both faces are known, for instance 
from T'ang China. The weave with 3/1/1/1 interlacing 
on the back also occurs with complementary warps in some 
T'ang silks.*! 

Another two-faced weave with regularly floated comple- 
mentary wefts is found in a group of Safavid Persian textiles 
with a gold ground (Figs. 10-11). In these fabrics, the gilt- 
wrapped wefts interlace 7/1 on the front, while the silk wefts 
on the back interlace 3/1 (as viewed from the back, see Figs. 
12-13). The seven-span floats are diagonally aligned on 
alternate warps, giving the front of this weave a superficially 
similar appearance to the one with five-span floats, but the 
three-span floats on the back are alternately aligned.*? The 
weave is related to the one that has three-span floats 
alternately aligned on both faces; in this two-faced construc- 
tion, alternate bindings of the weft are omitted on the front 
to produce double-length floats. 

In the weaves with a regular interlacing order, the only way 
mentioned by Emery (151) of adding a third set involves 
having the third color carried parallel to the set on the back, 
as is the case in the warp-patterned Han silks and in later 
weft-patterned silks. However, in pre-Columbian Peruvian 
fabrics a different method is used.* The floats are three-span 
and usually aligned in alternate pairs. One of the sets forms 
outlines on the front of the fabric so it does not regularly float 
on the front. The other two sets are used to fill design areas 
so that they float either on the front or on the back. On the 
back, the outline color occurs in three-span floats, as does 
the color not used on the front; these floats are alternating 
rather than parallel to each other. 

Weaves with substituting sets are double-faced when they 
are double-woven, thus placing all of the long floats between 
the two layers of fabric. 

It is also not uncommon for the two types of weaves with 
complementary sets to be combined in the same fabric, that 
is, for a weave with complementary sets regularly inter- 
worked to have colors added by warp or weft substitution. 
For instance, in the example in Figs. 10-11, the gilt-wrapped 
wefts that form the background areas on the front float across 
the whole design on the back, while the colored wefts used 
for the pattern are substituted in the 7/1 interlacing order. In 
fact, Emery illustrates a technically similar example in the 


section on double-faced weaves (153, Figs. 258-259).4° How- 
ever, she seems not to have recognized that the principle 
involved in the color changes in this piece is the same as that 
involved in the pieces discussed on the following page of the 
book, where the weaves with complementary sets of ele- 
ments classified as two-faced are discussed. 

Emery did recognize the need for a term that would 
describe what was happening structurally in these “two- 
faced” weaves. This is obviously a relatively simple patterning 
principle, and a descriptive term for it would be a great con- 
venience. Various alternatives were discussed in several staff 
seminars at The Textile Museum in the mid-1970s. One 
promising candidate was interchanging. But this term is used 
by Emery instead for the change of faces of sets of elements 
in weaves with reciprocal complementary sets and in double 
cloth. In both cases, there is the implication that the yarns 
would interlace on each face in a similar manner, which they 
obviously do not in this “two-faced” weave. 

Therefore, when writing Warp-Patterned Weaves of the 
Andes, the term substitution was extracted from Emery’s 
caption for Fig. 258 (153) to use for this structural principle, 
reserving the term complementary only for those weaves in 
which elements are regularly interworked. The use of substi- 
tution greatly simplifies the terminology for these weaves. 

For instance, it is possible with this terminology to include 
the name of the weave on the woven face of the fabric in the 
overall description. Thus, for instance: (weft-faced) plain 
weave with weft substitution. In fact, in doing this, it became 
obvious that there are many weaves, both simple and 
compound, that could be patterned with substituting sets, so 
that it is indeed necessary to include the name of the basic 
weave in the terminology. Emery essentially agreed with this 
proposed terminology at the time Warp-Patterned Weaves of 
the Andes was being written. 

This patterning principle is of course common in other 
parts of the world besides Peru. The more familiar examples 
include the Bedouin tent bands (saha) that are woven in 
warp-faced plain weave with warp substitution,“© and the 
Berber carpets and pillows woven in weft-faced plain weave 
with weft substitution.” Plain weave or, less often, twill with 
weft substitution is found in some 19th-century European 
imitation-Kashmir shawls. 

Weaves with substituting sets are woven in a manner 
similar to double cloth, lacking only the interlacing of the 
additional set of wefts or warps, but in spite of this technical 
relationship are not classified as a type of double cloth. In 
Emery’s book, weaves are classified according to the number 
of sets of elements they have. Weaves with substituting sets 
in one direction generally do not have more than one set in 
the opposite direction (unless the basic weave is itself 
double, which is sometimes the case), whereas double cloth 
is defined as having two complete woven structures with at 


Fig. 6. Fragment in the complementary-weft weave with five-span floats diagonally aligned on 


alternate warps on one face and 3/1/1/1 interlacing on the opposite face (detail). The face shown 
has five-span floats. The inner warps are paired, as can be seen in the worn areas. The white 
cotton wefts are less well preserved than the red wool ones on this face. Iran or Iraq, seventh or 
eighth century, wool warps, wool and cotton wefts. The Textile Museum, Washington, D.C., 73.341 


least two sets of warp and two of weft. However, the principle 
of substituting sets can certainly be applied to double cloth 
in order to add to the number of colors available for pat 
terning. In these weaves, the floats of the substituting sets are 
between the two woven layers and do not show. Such a 
weave can reasonably be called double cloth with warp and 
weft substitution, rather than something like incomplete triple 
cloth. The term incomplete can be restricted to those weaves 
with two or more sets of warp and weft in which the addi 
tional sets are woven in some areas but not in others.” 

The term warp substitution also appears in Dorothy 
Burnham's updating of the Centre International d’Etude des 
Textiles Anciens vocabulary, Warp and Weft (see note 2), 
presumably derived from such Textile Museum publications 
as Warp-Patterned Weaves of the Andes. However, a clarifica 
tion is required, since Burnham applies this term not only to 
those structures described here as having substituting sets 
but also to certain textiles that have discontinuous non 
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floating warps. She also does not mention the weft equiva 
lent®° The Indonesian piece illustrated on p. 176, as well as 
the “quill weave” on p. 104 and the velvet on pp. 168-169, all 
have discontinuous rather than substituting warps. 

The confusion probably lies in the fact that the examples 
of discontinuous warps referred to all have cut ends, whereas 
those dealt with in Warp-Patterned Weaves of the Andes 
(pp. 26-29) all have the warps turned at the edges of each 
color area. However, the term discontinuous does not in 
itself imply whether the ends are turned or cut, and this 
difference does not affect the basic structure of the weave. 
Where clarification is desired in a description, the word 
discontinuous can easily be modified with cut—for example: 
discontinuous cut warps or discontinuous wefts cut between 
design areas. 

The critical distinction that must be made between weaves 
with substituting sets and those with discontinuous elements 
is that substituting sets consist of two or more sets of 
elements used side by side in a weave, while discontinuous 
elements are parts of a single set used in succession and are 
not separate sets. The use of discontinuous elements is 
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Fig. 8. Diagrammatic construction of the complementary-weft weave with five span floats diagonally ¢ om on alterr inate warps on ‘nai a 
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Note that since the construction has been turned over, the nght-hand side of Fig. 9 1s the 


Fig. 10. Fragment in the complementary-weft weave with seven-span floats diagonally 
aligned on alternate warps on one face (shown) and three-span floats alternately aligned on the 
opposite face (detail), The pattern is formed by discontinuous weft substitution. In the relatively 
small areas where the continuous pink wefts change faces and are used on the front as part of 
the pattern (in the flowers), there is no reciprocal interlacing of wefts on the back. The seven 
span floats in the ground areas are not clearly visible because the weft used is wrapped with 
gilt strips. The cause of the bare warps visible in the flowers in this detail is wear to the silk 
wefts in those areas. The leaves give a better impression of the original condition of the design 
areas, Iran, Safavid, 17th century, silk and gilt-wrapped yarns. The Textile Museum, Washington, 
DC. 3.76 


actually not a separate weave category, but a variant use of a 
weave (usually plain weave ), which should be named in the 
structural description. 

In the case of the velvet (although not of the quill work or 
the Indonesian piece), it is possible that the piece was 
actually woven with continuous warps, which were woven or 
not as the design required, and then because the resulting 
floats on the back were very long they were cut when the 
fabric was removed from the loom. However, since the 
structural description should refer to the state of the finished 
article and not to the technical process (especially when the 
technical process is not definitely known), these warps 
should still be described as discontinuous rather than sub- 
stituted. Nevertheless, even if these warp floats had been left 
intact, the structural principle involved differs from that 
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Fig. 11. Opposite face of Fig. 10 showing three-span floats alternately aligned in the ground 
areas and substituting weft floats, both the continuous gilt-wrapped wefts and the discontinuous 
pattern wefts 


described by Emery, since the adding and subtracting of 
warps from the weave occurs only at large intervals, usually 
along horizontals that do not coincide exactly with the 
outlines of the design, which are curvilinear. The way in 
which the warps change places to form the details of the 
design does not involve floats on the back. It is of the greatest 
importance that the terminology used to describe these 
features differ from that used for the continuous substitution 
of complementary sets. The terminology cannot be struc: 
turally precise if the same word has more than one structural 
meaning. 

Also, it is possible to have substitution and discontinuous 
elements in combination, usually in weft patterning where 
the basic weave is relatively complex, as in a weave with 
complementary sets reciprocally interworked (Figs. 10-11 
and Emery, 153, Figs. 258-259 are examples), where a con- 
trasting color discontinuous weft may substitute for one of 
the complementary sets of the basic weave. It is necessary to 
be able to distinguish both of these patterning principles. 
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Another possible way of using the term substitution that 
is more closely related to the usage suggested here is in 
describing color interchange when a third color is added to 
an otherwise two-color weave such as a weave with comple 
mentary reciprocal sets of elements or a two-layer weave, but 
instead of floating on the back or between the two layers the 
third color interlaces parallel to one of the others or in some 
other regular interlacing order®! Although this usage would 
not be incorrect in English, it is obviously not compatible with 
the usage suggested here. In any case, the treatment of the 
third color must be specifically described (parallel or inter 
lacing in what order), so it is not really necessary to use the 
term substitution in this context 

The to illustrate weaves with 
substituting sets are both slightly peculiar and not the most 
simple or typical specimens that might have been chosen. In 
the example in 260 and 261 (154), the two wefts 
interlace parallel over one and under one warp on one face, 


pieces used by Emery 


Figs. 


which is under one and over one warp on the other face in 
areas outlining the design>? This outlining makes it aesthet 
ically feasible to use the float face rather than the woven face 
as the front of the fabric. If the float face were commonly 
used as the front, then the suggested terminology, emphasiz 
ing the basic weave, might seem backward, but it is actually 
very rare and in this case is due to a structurally aberrant 
dev ice 
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Fig. 13. Opposite face of Fig. 12 showing three. 
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In Emery’s Figs. 262-263 (154), the figure illustrated has a 
green body against a red ground, so that the color contrast is 
not visible in the black and white photograph, and the image 
looks as if it could be interpreted as having only the outlines 
woven with contrasting color, when in fact the visible floats 
are of two different colors of alpaca wefts (with red alpaca 
warps), and the outlines are woven using undyed cotton 
warps and wefts (Fig. 14). These outlining threads actually 
complicate the structure. Two of these threads are placed 
together with two of the ground elements between them. 
They interlace each other between the ground elements. 
Unfortunately these cotton yarns are very rotted, and it is dif- 
ficult to reconstruct their original relationship to the rest of 
the fabric where they are not being used for pattern. 

If the term substitution is used for those weaves in which 
the complementary sets interlace on one face and float on 
the other, it simplifies the question of what terminology to 
use for the weaves in which the complementary sets float 
regularly and reciprocally. The captions for these weaves in 
Primary Structures of Fabrics begin with “a double-faced 
weave structure” followed by a description of the length and 
alignment of floats. In the case of the weaves with floats in 
alternating alignment, the word complementary does not 
appear at all>} Elsewhere, “complementary sets of weft” is 
placed between “double-faced weave” and the description 
of the length and alignment of floats. If one can, as proposed, 
eliminate double-faced as part of the name of the weave, it is 
possible to substitute something more precise. 

In Warp-Patterned Weaves of the Andes, the word complemen- 
tary was used as the name of the weave, adding either -warp 
or -weft, as in complementary-warp weave, and following 
this with a description of the length and alignment of floats. If 
the length and alignment of floats are given, it is clear which 
type of weave with complementary sets is involved. Emery 
seemed to agree to this terminology at the time the book was 
written. However, it might be preferable to use instead a new 
term comparable to substitution, so that both weave cate 
gories could still be independently described and classified 
as complementary. 

In describing these (double-faced) weaves, Emery says 
that the “two sets of elements play equivalent and reciprocal 
parts on opposite faces of the fabric” (150). The most 
specifically descriptive word in this sentence is “reciprocal,” 
which Webster's New World Dictionary (1970) defines as “on 
both sides; mutual. Corresponding but reversed. Equivalent 
or interchangeable; complementary.” This word might serve 
to suggest that the two sets do have an equivalent interlacing 
order on opposite faces of the fabric in any given area, 
which contrasts with the absence of interlacing on one of the 
two faces of fabrics with substituting sets. The word reciprocal 
could then be substituted for complementary in the termi- 
nology described in the preceding paragraph, as in recipro- 


Fig. 15. Band in reciprocal-warp weave with three-span floats aligned in alternate pairs (detail). 
Peru, Central Coast, Chancay, late pre-Spanish period, alpaca and cotton yams, width: 3.5 om 
The Textile Museum, Washington, D.C., 1966.7.131. Anonymous gift. 


cal-warp or reciprocal-weft weave. The idea of using 
reciprocal in this way is, unfortunately, too recent to have 
been discussed with Emery, but is in fact closer to her 
original classification than the usage in Warp-Patterned 
Weaves of the Andes. 

Although the term reciprocal seems to describe best those 
weaves with identical interlacing orders on the two faces, it 
can also be used for weaves such as those in Figs. 6-13 that 
are two-faced, since the alignment of the floats on the two 
faces is still related. In any case, since it is necessary to 
describe the interlacing orders on both faces if they differ, 
there is little possibility of confusion. 

In most cases, the interlacing order of these weaves 
involves a float span secured by a single under-one binding. 
Thus if the float span is three, the interlacing order can be 
presumed to be 3/1. Emery illustrates four different orders 
of interlacing with reciprocal sets of elements, each of which 
presents different problems in terminology. 

The most basic has three-span floats in alternate alignment 
(Emery, 150-151, Figs. 244-251). The weft-patterned version 


Fig. 16. Shaw! in reciprocal-weft weave with three-span floats in diagonal alignment with weft 
substitution on one face (detail). Europe, probably Scotland, Paisley, 19th century, wool and silk 
yarns. The Textile Museum, Washington, D.C, 1980.11. Gift of Frank D. Bradley 


is found in drawloom-woven silk weavings such as Polish 
and Mughal sashes and some Ottoman Turkish and Nasrid 
(13th-century Hispano-Moresque ) silks. However, it is also 
found in more humble materials woven on simple looms. 
The warp-patterned version is found in Han Chinese silks as 
well as in tablet-woven bands and in South American 
textiles>* Among these textiles, differences exist in the ways 
that the reciprocal sets change faces or in the way that a third 
color is added. Such differences are often important in 
distinguishing regional styles and techniques, and it is there 
fore worth taking note of them. 

Some examples have the floats aligned in alternate pairs 
(Fig. 15), or threes, which while similar to alignments pos 
sible in plain-weave-derived float weaves such as alternating 
float weave can only be described in terms of the alignment 
of floats, since no other terminology is available for either 
the simple weave or the compound one>* 

Emery’s next example has 3/1 twill interlacing (152, Figs. 
252-255). In this case the alignment is diagonal on adjacent 
warps as in simple twills, and therefore the weave could 


Fig. 17. Opposite face of the shawl in Fig. 16. The longer floats of the substituting wefts have 
been cut away so that the reciprocal set of the reciprocal-weft weave is visible in ground areas 
next to the striped band. The set on the back is lighter in color than the wefts that appear in these 
areas on the front. 


Fig. 18. Diagrammatic construction of the reciprocal-weft weave with two-span floats in 
staggered vertical alignment, with color interchange in the center 


Fig. 19. Aug in the reciprocal-weft weave with two-span floats in staggered vertical alignment 
(detail). A full view of this piece, \nterweave Rug, by Alice Pickett, 1981, can be found in Rebecca 
A. I Stevens's article in this volume, Fig. 12 


accurately be described as a twill with reciprocal sets of 
weft. However, in the interest of consistency, it might be 
preferable to describe the weave as a reciprocal-weft weave 
with three-span floats in diagonal alignment. This structure 
seems less commonly found, and is frequently overlooked by 
those who have tried to describe silk weavings. It occurs in 
some 19th-century Paisley shawls, but without any inter 


Fig. 20. Miguel Andrango, of Agato, Otavalo, Ecuador, wearing a poncho woven in reciprocal- 
warp weave with two-span floats in staggered horizontal alignment. One side is dark blue and 
the other side is grey. The sides of the poncho are folded back so both colors are visible. Photo 
graphed at The Textile Museum, 1978, by the author. 


change of faces of the two reciprocal sets (Figs. 16-17). 
Instead, color patterning is achieved by weft substitution in 
the set on the front. The set on the back is presumably 
there to strengthen the fabric, and the yarn used is generally 
finer than the others>¢ After weaving, the longer floats of the 
substituting sets are cut away, revealing the three-span 
reciprocal floats on the back in those areas, but the shorter 
floats of the substituting sets remain. It is therefore still 
reasonable to describe the sets as substituting as well as 
discontinuous. In Bolivia, a reciprocal-warp weave with two 
span floats in diagonal alignment is found in some areas>” 
However, because of the short float span, the places where 
the warps are bound are not as well covered as is possible 
with longer floats. 

The third weave with reciprocal sets illustrated by Emery 
has five-span weft floats aligned diagonally on alternate 
warps (153, Figs. 256-257 ). Emery emphasizes that although 
this weave is commonly called twill in the literature on 
drawloom silk weaving, it does not have the claim to being a 
true twill that the previous example does, since the diagonals 
are on alternate rather than adjacent warps. In addition, if the 
preceding structure is described as having floats in diagonal 
alignment, it is necessary to specify that in this structure the 
alignment is on alternate warps. This terminology is therefore 
slightly more specific than that actually suggested by Emery 
(153). As noted previously, this weave is rare in its double- 
faced version and the related weave with 3/1/1/1 interlacing 
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on the back more common. 

Another weave with reciprocal sets that cannot be des- 
cribed in terms of a simple weave and is not mentioned by 
Emery has two-span floats in diagonal alternating with 
vertical or horizontal alignment (Fig. 18). Since this descrip 
tion is rather cumbersome, it might be abbreviated to in stag- 
gered vertical alignment for the reciprocal-wefts version and 
in staggered horizontal alignment for the reciprocal-warps 
version. In the weft direction, with interchange of faces, it has 
been used by Peter Collingwood in rugs made using his 
shaft-switching technique, as well as by other weavers 
inspired by his work (Fig. 19).58 In the warp direction it is 
used in Otavalo, Ecuador, for weaving ponchos on the 
backstrap loom (Fig. 20).°° No interchange of faces is used, 
and the two sides of the poncho differ in color. 

A fourth interlacing order found in weaves with reciprocal 
sets mentioned by Emery is a 2/2 (even) twill (160, Fig. 277). 
This even order of interlacing means that the sets of elements 
constantly change faces, and it therefore differs from the 
other examples discussed. Although Emery (160-161) sug- 
gests calling these weaves “two-weft even twill,” this termi- 
nology is not applicable to weaves with the same interlacing 
order but with floats alternated in twos, threes, or fours, as is 
commonly the case, since the alignment in these examples is 
not diagonal on adjacent warps. In Wanp-Patterned Weaves 
of the Andes, these weaves are described as “based on 2/2 
twill.” It is the compound nature of the weave with two 
reciprocal sets that makes possible an alignment of floats 
impossible in a simple twill. 

It is obviously desirable that any terminology for weaves 
with reciprocal sets of elements take into account all of these 
possible variations. 

Another aspect of traditional terminology for these weaves 
requires further comment. In analyses of reciprocal-weft 
weaves woven on drawlooms, the structure is often regarded 
as having two types of warps, one usually called bindingand 
the other inner.®! This distinction results from an alignment 
of floats on alternate warps: either three-span floats in 
alternate alignment or five- (or more ) span floats diagonally 
aligned on alternate warps. The binding warps are those that 
bind the floats, and the inner warps are the intervening ones 
that do not bind floats and thus do not appear on either 
surface of the fabric (hence the term inner). Sometimes, but 
not always, the two types of warps differ in size or color as 
well as in apparent function. Sometimes inner warps are 
multiple, although if the yarns are parallel, this does not 
structurally increase the weft float span. Characteristically, 
the binding warps are controlled by the treadles and harnes- 
ses (shafts) of the drawloom, while the inner warps are 
controlled by the draw system, so that there is a technical 
distinction as well® Thus the warps are often considered to 
belong to separate sets and the weaves are described with 


reference to the binding warps only, as if the inner warps 
were not there, as either “compound” plain weave or twill 
although the term compound is not adequate to convey 
either the relationship of the reciprocal wefts or the existence 
of the inner warps. 

In contrast, in Emery’s classification, which, as mentioned, 
is based on the number of elements or sets of elements in a 
fabric, these two types of warps are not considered to be 
separate sets. Generally, Emery did not consider varying 
material characteristics or technical factors to affect structural 
description. But probably the main reason for considering 
the warps in a complementary-weft weave to be members of 
a single set is that the distinction between binding and inner 
warps breaks down when other types of weaves with recip 
rocal sets of wefts are considered. There are a number of 
other weaves with reciprocal sets of wefts in which the floats 
are aligned on adjacent warps and which therefore do not 
have inner warps. Weaves with 2/1, 2/2, and 3/1 interlacing 
with floats aligned diagonally on adjacent warps have already 
been described. Although the weave in Figs. 8-9 is usually 
described as a 2/1 twill (excluding its inner warps), the 
weave with actual 2/1 interlacing and weft floats in diagonal 
alignment on adjacent warps surely has a stronger claim to 
this term. 

Of course, these features have their exact counterparts in 
reciprocal-warp weaves. In weaving a reciprocal-warp weave 
with three-span floats in alternate alignment, a shed in which 
adjacent warps of the same set are raised (for the inner 
wefts ) alternates with a shed in which alternate warps of each 
set are raised (for the binding wefts)°? Nevertheless, the 
same weft yarn is used throughout. Furthermore, examples 
woven on simple looms using pick-up for the designs may 
have so many small-scale designs that none of the wefts 
functions throughout as ier. 

A description of the length and alignment of floats seems 
to be the only way of describing any possible variation of a 
weave with reciprocal sets in a manner that is consistent from 
one to another. An indication of whether the alignment is on 
adjacent or alternate warps (or wefts ) will reveal whether the 
distinction between binding and inner elements occurs. The 
terms binding warps and inner warps nevertheless remain 
useful in describing the material characteristics of a fabric as 
well as in discussing the technical aspects of its production. 
They can also be helpful in elucidating structural aspects 
when more detailed discussions are needed. 

In weaves with alignment of floats on adjacent elements of 
the opposite set, it is possible, because of the absence of 
inner elements, to remove one of the reciprocal sets and still 
have a complete twill weave with all the elements of the 
opposite set engaged. In this sense one of the reciprocal sets 
could be regarded as supplementary to the other and is some 
times described as facing or backing, particularly if there is 


no interchange of faces as in the example illustrated in Figs. 
16-17. This possible overlap in classification was of concern 
to Emery, and she never completely resolved it in her own 
mind. She suggests (152, 160-161) that resolution in indi- 
vidual cases might depend on qualitative factors, which 
seems an uncharacteristic concession on her part. It would 
make more sense to base the distinction on strictly structural 
grounds, such as whether one of the sets was numerically 
predominant. She does lean toward classifying weaves as 
complementary whenever there is any doubt, which would 
place the construction of Paisley shawls such as the one in 
Figs. 16-17 in the complementary-weft category. 

One might indeed consider subdividing weaves with 
reciprocal sets of elements into those that have an alignment 
of floats on adjacent elements of the opposite set and thus 
are closer to those with supplementary sets, and those that 
have an alignment of floats on alternate elements of the 
opposite set and thus have a distinction between inner and 
binding elements of that set. Although it would then be 
easier to use the name of a simple weave in the description, 
the other problems noted previously would still remain. In 
addition to the question of how to describe weaves with 
floats aligned in alternate pairs, there is still some overlap in 
naming weaves. For instance, both the weave with three-span 
floats in alternate alignment and the one with two-span floats 
illustrated in Fig. 18 include inner warps, which if removed 
yield plain weave. In the weave in Fig. 18 every third warp is 
inner, whereas it is more common for alternate warps to be 
inner. Both the double-faced weave with five-span floats on 
both faces and the related one with 3/1/1/1 interlacing on 
the back have inner warps, without which the weave would 
be a 2/1 twill. 

Concerning weaves with reciprocal sets in uneven orders 
of interlacing and diagonal alignment of floats, another point 
is worth noting about their relationship to twills. Simple 
uneven twills have warp floats on one face and weft floats on 
the other. However, when the same interlacing orders are 
used with reciprocal sets, either 2/1, 3/1, or 5/1, with 
diagonals on either adjacent or alternate warps (or wefts), 
the floats of the reciprocal sets will predominate on both 
faces and the weave is double-faced in a way that a simple 
uneven twill is not. Indeed, if a fabric looks like an uneven 
twill, and yet has floats in the same direction on both faces , 
then it must be a weave with reciprocal sets. The only 
exception to this effect occurs in the weave with five-span 
floats on one face and 3/1/1/1 interlacing on the other (Figs. 
8-9). Leaving out the inner warps and reciprocal set, the 
resulting 2/1 twill has weft floats on the front and warp floats 
on the back. 

Another feature common to some but not all weaves with 
reciprocal sets of warp or weft is that the reciprocal sets may 
interlace “on opposites.” That is, the interlacing order of two 


succeeding elements of different sets may be opposite to 
each other. This characteristic is found in weaves with three- 
span floats alternately aligned and in weaves with 2/1 and 2/2 
orders of interlacing, but not in weaves with three-span floats 
diagonally aligned on adjacent warps or in weaves with a 
different order of interlacing on the two faces. Thus, this 
characteristic, while useful in describing the weaves in which 
it occurs, cannot be employed in a definition of weaves with 
reciprocal sets of elements. 

The subject of classification and terminology for com. 
pound weaves has certainly not been exhausted, particularly 
for those structures produced on complex looms. This 
article has merely presented some ideas on increased preci- 
sion of terminology and description of certain major classes 
of weaves. Although slight modifications of Emery’s concepts 
have been suggested, the goal has been to extend, rather 
than to contradict, her ideas. It should be obvious that with- 
out Emery’s painstaking examination and incisive discussion 
of existing terms, and her revolutionary approach to classifi- 
cation—particularly with respect to weaves with comple- 
mentary sets of elements—the development of language 
suitable for describing these diverse weaves with precision 
would not be possible. 
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Notes 

1. Irene Emery, The Primary Structures of Fabrics (Washington, D.C.: 
The Textile Museum, 1966). Subsequent references to this work are 
cited in the text by page number. 

2. Of the other systems in current use, the only other classification that 
has been published in detail is the one worked out by Alfred Buhler and 
colleagues at the Museum fur VOlkerkunde in Basel. The most recent 
edition has been translated into English: Annemarie Seiler-Baldinger, 
Classification of Textile Techniques (Ahmedabad, India: Calico Museum 
of Textiles, 1979). As the title states, the classification is organized 
around techniques rather than structures, but it gives considerable 
coverage to structures also, as well as to certain types of finished 
products (borders and fringes ). That is, structure and technique are not 
as clearly differentiated as in Emery’s classification. The book includes 
techniques of dye patterning, which Emery’s classification does not, and 
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covers structures found in nonwoven fabrics in more detail than Emery 
but structures found in woven fabrics in less detail. Another widely used 
set of terms has been codified by members of the Centre International 
d'Etude des Textiles Anciens (CIETA), headquartered in Lyon. The most 
detailed English version is by Dorothy K. Burnham, Warp and Weft: A 
Textile Terminology (Toronto: Royal Ontario Museum, 1980). This is, as 
the title indicates, a terminology rather than a classification, and covers 
only woven fabrics. Although certain aspects of these systems are 
referred to in this article as they relate to the specific topics discussed, 
detailed commentary is beyond the scope of this paper. 

3. For instance, a fragment with a linking type of interworking found in 
a preceramic context in Guitarrero Cave in Peru is identified by 
Adovasio and Maslowski as “spiral interlinking.” Since the fragment has 
no selvedges and is not tubular (see discussion later in the present 
article), this identification is misleading. The technique is more likely 
to be single element. J. M. Adovasio and R. F. Maslowski, “Cordage, 
Basketry, and Textiles,” in Guitarrero Cave: Early Man in the Andes, ed. 
T. F. Lynch (New York: Academic Press, 1980), p. 265 and Fig, 11.1c. 

4. For instance, preceramic bags found at Asia on the central coast of 
Peru are described as “loom plaited” or “sprang,” but no evidence for 
the use of this technique, such as central meeting lines or duplication of 
mistakes (see Emery, 66), is mentioned. In fact, the method of shaping 
the bags by adding links suggests a single element technique rather 
than sprang. Frederic Engel, “A Preceramic Settlement on the Central 
Coast of Peru: Asia, Unit 1,” Transactions of the American Philosophical 
Society (Philadelphia), n.s., 53, pt. 3 (1963 ); 36-37, Figs. 64-65. 

5. Emery’s comment, p. 42, refers, for example, to fragments with this 
structure found at Dura-Europos. See R. Pfister and Louisa Bellinger, 
“The Textiles,” Part 2 of The Excavations at Dura-Europos, Final 
Report IV (New Haven: Yale University Press, 1945), p. 4, nos. 265, 266, 
Pls. 1, XXVIL. 

6. Peter Collingwood, The Techniques of Sprang (London: Faber & 
Faber; New York: Watson-Guptill Publications, 1974); Noémi Speiser, 
The Manual of Braiding (Basel: Self-published, 1983) (obtainable from 
The Textile Museum Shop, Washington, D.C.); Mary Patricia Frame, 
“Ancient Peruvian Sprang Fabrics,” Master's thesis, Dept. of Fine Arts, 
University of British Columbia, Vancouver, 1982; and Mary Frame, 
“The Visual Images of Fabric Structures in Ancient Peruvian Art,” 
The Junius B. Bird Andean Textile Conference, ed. Ann Pollard Rowe 
(Washington, D.C.: The Textile Museum, in press). 

7. For instance: Te Rangi Hiroa (Peter H. Buck), Samoan Material 
Culture, Bernice P. Bishop Museum Bulletin 75 (Honolulu: Bernice P. 
Bishop Museum, 1930), pp. 164-165, 168; and Charles Avery Amsden, 
Navajo Weaving, Its Technic and History (Santa Ana, Calif; Fine Arts 
Press, 1934), pp. 2-3. 

8. Santina M. Levey gives a typical definition of bobbin lace: “made by 
plaiting and twisting together a number of threads” in Lace: A History 
(London: Victoria and Albert Museum, 1983), p. 119 (glossary). Plait is 
not defined in the glossary, but the illustrations cited under that heading 
(p. 123) suggest that interlacing is meant, especially Pl. 72. 

9, L. M. O’Neale, “Textile Periods in Ancient Peru: II, Paracas Caverns 
and the Grand Necropolis,” University of California Publications in 
American Archaeology and Ethnology (Berkeley) 39, no. 2 (1942): 159, 
Table 3. However, in the text (p. 161 and Fig. 10), O’Neale refers to the 
technique only as twining. Plaiting alone is used for oblique interlaced 
fabrics (p. 162, Fig. 12). In O'Neale’s “Textiles of the Early Nasca 
Period,” Anthropology, Memoirs 2, no. 3 (Chicago: Field Museum of 
Natural History, 1937): 197, she describes a Paracas piece in such a 
way as to make it clear that the technique is interlinking made by the 
sprang method, but calls it warp twining. She then discusses two Nasca 
bands, diagrammed in PI. LHI, which are obviously oblique twining. 
These are called warp twining in the text and twine-plaiting in 
the caption and glossary. The structure of the piece in Pl. IVI is 
also called twine-plaiting in the caption and glossary, but it is in 
fact oblique intertwining (see discussion of this term later in the 
present article). Again, plaiting alone is used to refer to oblique 
interlaced bands (PI. XLII). In the glossary she does not differentiate 
plaitingand braiding. The term twine plaiting is also used by O'Neale’s 
student, Irmgard W. Johnson, in her article, “Twine-plaiting in the New 


World,” 32nd International Congress of Americanists, Proceedings 
(Copenhagen: Munksgaard, 1958), pp. 198-213, in this case plainly 
for interlinking. 

10. Elizabeth Siewertsz van Reesma, “Contributions to the Early History 
of Textile Techniques,” Verhandelingen der Koninklijke Akademie van 
Wetenschappen (Amsterdam ), 0.s., 26, no. 2 (1926): 5. See also her 
instruction book, Egyptisch Viechtwerk (Amsterdam: V. Holkema & 
Warendorp, n.d.). 

11, Margrethe Hald, “Ancient Textile Techniques in Egypt and Scandi- 

navia,” Acta Archaeologica (Copenhagen) 17 (1946): 49-98, 89. In 
Hald’s recent English translation of Olddanske Tekstiler, Ancient Danish 
Textiles from Bogs and Burials (Copenhagen: National Museum of 
Denmark, 1980), she uses the word interlinking for structure (e.g., p. 
247) as well as the expressions braided in sprang (p. 272) in reference 
to interlinking and diagonal plaiting (captions, pp. 249-251) in refer- 

ence to oblique interlacing. Emelie von Walterstorff, ed., Swedish 
Textiles (Stockholm: Nordiska Museet, 1925), pp. 81-87, also uses the 
term plaiting for both interlinking (Swedish: spréngning) and oblique 
interlacing; she credits Luther Hooper for advice on English textile 
terminology. 

12. Irene Emery, conversation with author; and Primary Structures of 
Fabrics, p. 68, top of col. 2. 

13. These structures are described in Speiser, Manual of Braiding 
(note 6) and in Adele Cahlander with Elayne Zorn and Ann Pollard 
Rowe, Sling Braiding of the Andes, Weaver's Journal Monograph IV 
(Boulder: Colorado Fiber Center, 1980). 

14. In addition to the sources cited in notes 7 and 8, plaiting is used in 
this sense by Jack Lenor Larsen in his forthcoming book on interlacing, 
Plaiting seems to be used in both senses in the Basel classification 
(Seiler-Baldinger, Classification of Textile Techniques, note 2). It trans- 
lates the German Flechten, a term of very broad meaning. It is used in 
general headings for something called half-plaiting (a term that makes 
no sense in English), in which “active” elements secure “passive” ones 
by wrapping (both two single elements and two sets of elements) or 
twining (pp. 21-27) as well as unmodified for various types of non- 
loom interlacing (also specifically called plaiting) plus oblique twining 
and macramé (pp. 28-31) and for something called plait weaving 
(a term that seems self-contradictory in English, in either sense of the 
word plaiting), which refers to weaving with the help of a shed rod but 
no heddles (p, 43). Interlinking (sprang) does not seem to be included 
(pp. 40-41), although other German-speaking authors may not be so 
strict. compare Siewertsz van Reesma’s (note 10) use of vlechten, a 
Dutch word obviously related to Flechten. 

15. For instance, Carrie A. Lyford in “The Crafts of the Ojibwa 

(Chippewa),” /ndian Handicrafts 5 (Washington, D.C.: U.S. Office of 
Indian Affairs, Education Division ) (1943 ): 60, 62, 69. 

16. Speiser, Manual of Braiding (note 6), p. 234. 

17. Collingwood, Techniques of Sprang (note 6). 

18. Kristin and Alfred Buhler Oppenheim, “Die Textiliensammlung 

Fritz Iklé-Huber im Museum fur Volkerkunde und Schweizerischen 

Museum fur Volkskunde, Basel,” Mémoires de la Société Helvétique des 
Sciences Naturelles (Zurich) 78, no. 2 (1948): 165-169. See also 

Seiler-Baldinger, Classification of Textile Techniques, pp. 40-41. 

19. As pointed out by Speiser, Manual of Braiding (note 6), p. 116. 

Sprang is the noun in Danish (see the writings of Margrethe Hald cited 

in note Il) and in Norwegian (see for instance, Astrid Sandvold and 

Halfdan Arneberg, Sprang, En Gammel Knipleteknikk {Oslo: J. W. 

Cappelens Forlag, 1927] ), while sprangning is the Swedish equivalent 

(see Walterstorff, Swedish Textiles, note Il). The word sprang also exists 

in Icelandic, but interlinked fabrics do not: Elsa E. Gudjénsson, ““Tradi- 

tional Icelandic Embroidery,” Bulletin of the Needle and Bobbin Club 
(New York) 47, nos. 1 & 2 (1963): 4-31, see p. 20 and note 18. In all 

these languages, the word originally meant an openwork fabric of non- 

specific technique, but modern usage is more precise. Sprang is also 

used as a second term for float in Norwegian and Icelandic ( flottering 
in Danish and Norwegian, /ausasl6ngur in Icelandic being first) in the 
CIETA Scandinavian vocabulary: Agnes Geijer and Marta Hoffmann, 

Nordisk Textilteknisk Terminologi (Oslo: Johan Grundt Tanum Forlag, 
1974), p. 23. 


20. Johnson, “Twine-Plaiting” (note 9); Lila M. O'Neale, Textiles of 
Highland Guatemala (Washington, D.C.: Carnegie Institution of Wash 

ington, 1945), pp. 199-200, Figs. 83c, 122m,n. 

21. See Speiser, Manual of Braiding, p. 117 

22. Ibid., p. 236. The Emery equivalent should read double oblique 
twining. 

23. Frame, “Ancient Peruvian Sprang Fabrics” (note 6), pp. 100 ff. 

24. In addition to Speiser, Manual of Braiding, see Grace M. Crowfoot, 
“Handicrafts in Palestine: Primitive Weaving,” Palestine Exploration 
Quarterly (London), July-Oct. 1943, pp. 75-88, especially pp. 80-82 
(the technique is called twined plaiting), 

25. This structure is analyzed in Frame, “Ancient Peruvian Sprang 
Fabrics,” pp. 128-180. The intertwining is also more complex than that 
shown in Fig, 2 here. 

26. Jean E. Mailey and Calvin S. Hathaway, “A Bonnet and a Pair of Mitts 
from Ch’ang-Sha,” Chronicle of the Museum for the Arts of Decoration 
of the Cooper Union (New York) 2, no. 10 (Dec. 1958): 315-346, Fig. 7, 
which is Emery’s reconstruction, the same as in Primary Structures of 
Fabrics (note 1), 64, Fig. 79. 

27. Speiser, Manual of Braiding p. 113. The most detailed publication 
on this technique is Betsy D. Quick and Judith A. Stein, Phy-Split Camel 
Girths of West India, Pamphlet Series 1, no. 7 (Los Angeles: Museum of 
Cultural History, University of California, Los Angeles, 1982). Phy splitting 
is a good name for the technique. It can produce oblique interlacing in 
two layers, and oblique twining as well as intertwining structures. 

28. Speiser, Manual of Braiding, pp. 116, 184-185. Raoul d’Harcourt, in 
Textiles of Ancient Peru and Their Techniques (Seattle: University of 
Washington Press, 1962), also diagrams this structure in Fig. 45, p. 74. 
He suggests that it was done with free ends, which does not seem to be 
the case. See also Yigal Yadin, The Finds from the Bar Kokbba Period in 
the Cave of Letters (Jerusalem: Israel Exploration Society, 1963), 
pp. 248-250 (analysis by Irene Emery). 

29. See also Cahlander et al., Sling Braiding (note 13), p. 13. Emery 
examined slings in the collection of the Department of Anthropology, 
National Museum of Natural History (Smithsonian), Washington, D.C., 
as well as the Textile Museum example illustrated. The crossing in 
Figs. 3 and 4 here is like Emery’s Fig. 69 (61) although other slings have 
the opposite crossing as in her Fig. 68. 

30. Speiser, Manual of Braiding, p. 210, calls the structure tubular 
linking. However, in her diagram it is made with a set of elements, 
although the process involves linking one element at a time. It 
differs technically from interlinked sprang in being made with free 
ends. Tubular linking, using a single element, is of course theoreti 

cally possible. 

31. Ibid., pp. 76-79. 

32. See, for instance, Nancy Andrews Reath, The Weaves of Hand-Loom 
Fabrics: A Classification with Historical Notes (Philadelphia: Pennsyl 

vania Museum, 1927). 

33. Ibid. See, for instance, table on p. 4. For CIETA, see Burnham, Warp 
and Weft(note 2), pp. 172, 180. 

34. See, for instance, the Swedish fabrics called dukagang: Anna-Maja 
Nylén, Swedish Handcraft (New York: Van Nostrand Reinhold Co., 
1977), Figs, 240-245. 

35. Ann Pollard Rowe, Warp-Patterned Weaves of the Andes (Washing 

ton, D.C.: The Textile Museum, 1977), Figs. 76, 77, 80, 87, 88, 92, 98, 101, 
104, 106, 107, 108. 

36. See note 33 above. 

37. For example, in Nancy Andrews Reath and Eleanor B. Sachs, Persian 
Textiles and Their Technique from the Sixth to the Eighteenth Centuries, 
Including a System for General Textile Classification (New Haven: Yale 
University Press, 1937), pp. 109-113. The current CIETA term for this 
structure is ampas (see Burnham, Warp and Weft, p. 82). This term, 
like tabby and samite (Burnham, p. 180), is jargon, derived from a fabric 
name of a fancy European silk and obviously is not structurally descrip 

tive. These terms were originally coined by the industry and often 
loosely used by them to describe fabrics with a group of characteristics, 
some structural and some not, including for instance, the fiber and its 
quality, the relative size and spacing of the elements, and the type of 
patterning and finishing processes used. While granting that it is useful 
from a historical point of view to know what sort of fabric is meant by 


these terms in their original context, it is stretching things to use them 
in a strictly structural sense, particularly for fabrics that are not European 
and do not have the other physical characteristics implied, especially if 
descriptive structural terms are available. 

38. See, for instance, Amsden, Navajo Weaving (note 7), pp. 57-62. 

39. Gabriel Vial, of CIETA, refers to the weave in Figs. 6-9 as samit 
fagonné classique. See, for instance Krishna Riboud and Gabriel 
Vial, Tissus de Towen-Houang Conservés au Musée Guimet et a la 
Bibliotheque Nationale, Mission Paul Pelliot XIII (Paris: L Académie des 
Inscriptions et Belles-Lettres, 1970), p. 45. His diagrams in this volume 
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as they might be since they emphasize the warp interlacing order on 
account of his interest in determining the weaving technique (i.e., how 
the drawloom was actually set up). His diagram in Krishna Riboud, 
“A Newly Excavated Caftan from the Northern Caucasus,” Textile 
Museum Journal 4, no. 3 (1976); 21-42, Fig. 12, shows the structure 
more clearly, Another type of diagram that has been used for this 
structure clearly illustrates the appearance of the front of the fabric, but 
shows the interior surface of the back rather than the exterior: J. F. 
Flanagan, “The Origin of the Drawloom Used in the Making of Early 
Byzantine Silks,” Burlington Magazine (London) 35, no. 199 (Oct. 
1919): 167-172, Fig. 3; Reath and Sachs, Persian Textiles (note 37), Fig. 
10; Phyllis Ackerman, “Persian Weaving Techniques. A. History,” in A 
Survey of Persian Art, vol. 3, ed. Arthur Upham Pope and Phyllis 
Ackerman (London and New York: Oxford University Press, 1939), p. 
2185, Fig. 730 (the cross-section in this case shows some 3/1/1/1 inter 

lacing also on the front, in contradiction to the face-on view above ). 

The worn condition of the wool and cotton fabrics of the group rep- 
resented by Figs. 6-7 has also caused confusion about their structure: 
Leigh Ashton, “A New Group of Sassanian Textiles,” Burlington 
Magazine (London) 66, no. 382 (Jan. 1935): 26-30, who calls it “a 
compound cloth weaving”; Burnham, Warp and Weft, p. 181, “weft 
faced compound tabby.” Frequently, even if the diagonal alignment is 
recognized, the published descriptions contain no clue to the two-faced 
nature of the structure: Adele Coulin Weibel, Two Thousand Years of 
Textiles (New York: Pantheon Books for the Detroit Institute of Arts, 
1952), p. 87, “compound twill”; Louisa Bellinger, “Textile Analysis: Early 
Techniques in Egypt and the Near East, Part 3,” Workshop Notes 6 (Wash- 
ington, D.C.: The Textile Museum, 1952), “1/2 twill with 2 main and 1 
binder warp, 2 main wefts”; Prudence Oliver Harper, The Royal Hunter: 
Art of the Sasanian Empire (New York: Asia Society, 1978), pp. 133-135 
(entries by Carol Manson Bier, technical analysis by Louise W. Mackie ), 
“a compound structure, a weft-faced twill weave with inner warps and 
complementary wefts.” 

In an earlier analysis of some silks with this structure, I also did not 
take note of the difference on the back: James Trilling, “The Roman 
Heritage,” 7extile Museum Journal 21 (1982): 100-101, nos. 112-115. 

40. John Lowry, “Some T'ang Silks with an Unusual Weave,” Oriental Art 
(London) n.s. 6, no. 4 (Winter 1960): 154-158; Riboud and Vial, Tissus 
de Touen-Houang, pp. xxxiii-xxxiv, 41-48 (diagram, p. 45), 135-139, 
405-407. Vial’s terminology for this structure is samit fagonné 2 lats a 
armure trame sur les deux faces. Burnham's diagram of “weft-faced 
compound twill” (Warp and Weft, p. 180) is also double-faced, which 
possibly was not her intention. 

41. Tang silks preserved in the Shoso-in are described by Pauline 
Simmons, “An Interim Report on Ancient Textile Collections in Japan,” 
Bulletin de Liaison du CIETA (Lyon) 15 (Jan. 1962): 11-31, see plate after 
p. 17; Simmons, “About Some Chinese Weaving Techniques Observed 
in Japan,” Bulletin de Liaison du CIETA (Lyon) 23 (Jan. 1966): 42-43 
More detailed descriptions of silks from Tun-huang are provided by 
Gabriel Vial, “Une soierie Tang du Musée Guimet de Paris, “Bulletin 
de Liaison du CIETA (Lyon) 23 (Jan. 1966): 55-94; Riboud and Vial, 
Tissus de Towen—Houang, pp. xxxv-xxxvii, 49-56, 73-76, 91-93, 97-101, 
105-112, 125-126, 145-156, 165-168, 175-199, 231-235. His terminology 
is serge fagonné double-chaine (or chaines multiples), a endroit 
entierement chaine. 

42, Neither Reath and Sachs, in Persian Textiles (P|. 56 is the same 
textile shown in Figs. 10-11 here), nor Ackerman, in “Persian Weaving 
Techniques” (pp. 2209-2210), makes a clear distinction between the 
complementary-weft weave with five-span floats on the front and 
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3/1/11 interlacing on the back and the one with seven-span floats on 
the front and three span floats alternately aligned on the back. Both are 
called compound twill 

43. Rowe, Warp-Patterned Weaves (note 35), pp. 81-83. 

44. Ibid., pp. 94-97, Figs, 113, 115, PI. VII. See also Adele Cahlander 
with Suzanne Baizerman, Double Woven Treasures from Old Peru 
(Minneapolis: Dos Tejedoras Fiber Arts Publications, in press). 

45. Rowe, Warp Patterned Weaves, pp. 81-82, Figs. 99-100, 
pp. 94-97, Figs. 113, 115; also Cahlander with Baizerman, Double 

Woven Treasures. 

46. See, for instance, Grace M. Crowfoot, “The Tent Beautiful,” Palestine 
Exploration Quarterly (London ), Jan.-Apr. 1945, pp. 34-46, especially 
Pl. V; Peter Collingwood, The Techniques of Rug Weaving (London: 
Faber & Faber; New York: Watson-Guptill Publications, 1968), pp. 
449-50; Martha Stanley, “The Bedouin Saha Weave and its Double Cloth 
Cousin,” in Celebration of the Curious Mind, ed. Nora Rogers and 
Martha Stanley (Loveland, Colo.; Interweave Press, 1983), pp. 68-79. 
Note that the term Bedouin saha used tor the weave in these sources 
does not take into account the broad geographical occurrence of this 
structure, does not structurally describe either the basic weave or the 
patterning method, and does not allow for any analogy to the identical 
structure in the weft direction. The same weave is used in Bedouin 
weaving from Saudi Arabia: see John Topham, Traditional Crafts of 
Saudi Arabia (London: Stacey International, 1981), p. 25, Figs. 14, 15, 
19-21, 51-58, 62, 64. In this publication, the weave is called comple 

mentary warp pattern weave by Anthony Landreau, following Emery, 
although the terminology does not specify which kind of comple 

mentary-warp weave is used. The terminology suggested here is used 
by John Wertime, “Flatwoven Structures found in Village and Nomadic 
Weavings from the Near East and Central Asia,” 7extile Museum Journal 
18 (1979); 33-54, especially pp, 45-46. 

47. See, for instance, Sally Forelli and Jeannette Harries, “Traditional 
Berber Weaving in Central Morocco,” Textile Museum Journal 4, no, 4 
(1977): 41-60, The same authors provide a technical description in 
“Domestic Weaving in Central Morocco: Three Contemporary 
Examples,” in From the Far West: Carpets and Textiles of Morocco, ed. 
Patricia L. Fiske, W. Russell Pickering, and Ralph S. Yohe (Washington, 
D.C. The Textile Museum, 1980), pp. 33-34. They use terminology, skip 
plain weave, suggested by Collingwood in Techniques of Rug Weaving 
(note 43), pp. 122-123, which takes no account of the relationship to 
the identical structure in the warp direction. Weft-faced plain weave 
with weft substitution is also common in eastern Iran, western Afghani 

stan, and parts of Pakistan: see Wertime, “Flatwoven Structures” (note 
43), p. 46. 

48. See, for example, Ed Rossbach, The Art of Paisley (New York: Van 
Nostrand Reinhold Co., 1980), Pl. 16 and dust jacket, for a plain weave 
example. Emery, in staff seminars at The Textile Museum, suggested that 
this structure, plain weave with weft substitution, might have been the 
one used in those Norwich shawls that John Irwin, in Shazedls (London: 
Victoria and Albert Museum, 1955), p. 20, says were woven in a “fill 

over” technique, but Irwin's text and photographs do not give enough 
detail to confirm this. The weaves of European shawls imitating Kashmir 
designs are varied and complex, and many have never been fully 
analyzed or described. 

49, Emery refers to this question (158-159) but does not appear to take 
a stand on it. Examples of incomplete triple cloth are found, for 
instance, in Junius B. Bird and Louisa Bellinger, Paracas Fabrics and 
Nazca Needlework, Catalogue Raisonné (Washington, D.C.: The Textile 
Museum, 1954), Pls. XCVIII-C. 

50. However, the Peruvian border illustrated in Burnham, Warp and 
Weft, p. 176, appears to be an example of a complementary weft weave 
with weft substitution, as can be told from the edge that shows in the 
back view of the piece, A more detailed analysis of this structure can be 
found in Rowe, Warp-Patterned Weaves (note 35), pp. 81-82. 

51. See, for instance, Milton Sonday and Nobuko Kajitani, “A Type of 
Mughal Sash,” 7extile Museum Journal 3, no. 1 (1970): 45-54, especially 
46. Alternative descriptive language for these other ways of adding 
colors is discussed in Rowe, Warp-Patterned Weaves, chapter 11. 
Although the context of this discussion is Peruvian textiles, the language 


is also applicable to silk weaving. 

52. A closely similiar piece is illustrated in Rowe, WarpPatterned 
Weaves, Fig, 54, the caption of which should read “Plain weave with 
weft substitution” (there is a typographical error as printed), 

53. Thus Peter Collingwood in The Techniques of Tablet: Weaving 
(London: Faber & Faber; New York: Watson-Guptill Publications, 1982), 
pp. 227 ff, omits the word complementary entirely from his term for 
this weave, although he is obviously following Emery. 

54. South American examples are discussed in Rowe, Warp Patterned 
Weaves, pp. 67-93. There is a large bibliography on the Han silks. One 
of the earlier diagrams of the structure of these silks is in R. Pfister, 
Textiles de Palmyre Ill (Paris: Les Editions d'Art et d'Histoire, 1940), 
p. 42, Fig. 21 and Pl. XVe, f£. Tablet-woven examples are discussed in 
detail by Collingwood, Techniques of Tablet Weaving. Examples in silk 
with complementary wetts woven on a complex loom are discussed by 
Milton Sonday and Nobuko Kajitani, “A Second Type of Mughal Sash,” 
Textile Museum Journal 3, no, 2 (1971): 6-12. ‘Turkish examples are 
described by Louise W. Mackie, The Splendor of Turkish Weaving 
(Washington, D.C.: The Textile Museum, 1973), nos. 11 and 12. 

55. See Rowe, Warp-Patterned Weaves, pp. 54-59. Burnham, Warp 
and Weft (note 2), pp. 174-175, illustrates an alternating float weave 
(left) and a complementary-warp weave (right), both having floats in 
alternate pairs. 

56. This description is based on my own examination of these pieces. 
But see also Rossbach, Art of Paisley (note 45), p. 121. A similiar 
shawl is illustrated in Burnham, Warp and Weft, p. 185. The basic 
weave is diagrammed by Burnham, p. 38, under the heading “double 

faced weave.” 

57. Notably in Potolo. See Marjorie Cason and Adele Cahlander, The Art 
of Bolivian Highland Weaving (New York: Watson-Guptill Publications, 
1976), pp. 18 (bottom), 30 (top), 33 (illus. d: diagram), 34 (top), 39 
(top). Other examples are illustrated in Rowe, Warp-Patterned Weaves, 
p. 76, Fig. 93; Burnham, Warp and Weft, p. 173. For a related structure 
in another context see Ulla Cyrus, Manual of Swedish Hand Weaving 
(Boston: Charles T. Brandford Co., 1956), 164-165, 

58. See Collingwood, Techniques of Rug Weaving (note 46), p. 309, 
Fig. 255, text pp. 308-316. Some rugs by other weavers are illustrated 
in Rebecca A. T. Stevens, “The American Handcrafted Rug: Past and 
Present,” Textile Museum Journal 23 (this vol. ), Figs. 8, 13, 16. 

59. | observed Miguel Andrango, an Otavalo Indian from Agato 
(Fig, 20), demonstrate the weaving of this structure at The Textile 
Museum in 1978. The heddle rod controlled half of the grey warps and 
half of the blue ones, alternating. Above were three shed rods. The top 
one (furthest from the heddle rod) was inserted under half of the blue 
warps, those not controlled by the heddle rod. The middle shed rod 
controlled the same warps as the top one with the addition of the half of 
the grey warps not controlled by the heddle rod. The lower shed rod 
controlled all the warps over the middle one with the addition of the 
other half of the blue warps. The weaving sequence was: heddle rod 
shed, top shed rod shed, bottom shed rod shed, repeat. The middle 
shed rod is not used in the weaving but functions only as a lease stick. 
This sequence produces a blue surface on top and a grey one under 

neath, Both blue and grey wefts were used. 

60. Rowe, Warp-Patterned Weaves, pp. 68-75; Wertime, “Flatwoven 
Structures” (note 46), pp. 47-50. 

61, Reath and Sachs, in Persian Textiles, Figs. 9-10, refer to the binding 
warps as main warps, while Burnham, in Warp and Weft, p. 180, refers 
to the inner warps as main warps. The relative importance of either 
group of warps is obviously arbitrary (see also Emery, 163-164), so that 
the descriptive terms binding and inner are much preferred. These 
terms are also retained by Sonday and Kajitani, “A Second Type of 
Mughal Sash” (note 54). 

62. See for instance, Burnham, Warp and Weft, p. 50. 

63. For a description of how a variety of reciprocal warp weaves are 
produced, see Cason and Cahlander, Bolivian Highland Weaving (note 
57). They refer to the sheds for the inner wefts as design rows and those 
for the binding wefts as tie-down rows. 

64, The commentary in Rowe, Wanp-Patterned Weaves, p. 67, should 
be revised slightly. 
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